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M. TIERNEY X, and i x : X-+ CX for the injection of X to the base of the cone on X If /: X-> Y is a basepoint preserving map, let Ef = {(x, a) I x e X, a e PY, and fx = e γ ά) , and denote by πf: Ef->X the map πf(x, a) = x, and by if: ΩY-^Ef the inclusion of the fibre πf~\x 0 ). Cf is defined by Cf = CXl) f Y. That is, Cf is the identification space obtained from the disjoint union CX U Y by identifying the points i x {x) and f(x) for x in X. We shall write jf: Y-+Cf for the map taking a point 7/ in 7 to its equivalence class in Cf, and pf: Cf-+SX for the map that collapses the image of jf to a point. Then, πf:Ef-+X is a fibration (i.e. satisfies the AGHP) with fibre injection ίf: ΩY-+Ef, and jf: Y-^Cf is a cofibration (i.e. satisfies the AHEP) with cofibre projection pf-Cf-*SX. We shall denote by g 7 / the sequence and by ^f, the sequence
We call if/ the Puppe sequence of /, and ^/ the co-Puppe sequence of /, despite the fact that g 7 / was investigated by Nomura [4] , and f by Puppe [6] . This is in line with recent conventions in category theory, and is explained by the following lemma, which we need later in §3. The proof is a straightforward application of the adjointness relations on p.l, and will be omitted.
Clearly, Ef is functorial on maps. That is, given a commutative 
Then the extension says there is a homotopy equivalence
which is compatible with the appropriate maps. This is proved by converting g 2 to a fibration, replacing / x by a homotopic map giving a strictly commutative diagram, and applying Lemma 2.2. We do not give the proof in detail, since we will need only the commutative case.
3* Applications* DEFINITION 3.1. Let X be a space with basepoint x Q . A Postnikov system for X consists of spaces X n for n ^> 0 together with maps:
such that (1) p n : X-> X n induces isomorphisms in homotopy through dimension n, and TZ { X n -0 for i > n.
(2 ) X o = x 0 , and X n+1 = Ek n for n ^ 0. (3) πk n p n+1 = p n . k n is called the n th k-invarίant of X, with respect to the given decomposition.
The author is indebted to E. H. Brown for the following method, which is a mild variation of the one used in [4] , for constructing Postnikov systems. For this construction, all spaces will be assumed to be 1-connected. So, given X 1-connected with basepoint x 0 , take X 1 -χ 0 (same for X o ) and let p 1 :X-^X 1 be the unique projection. Assume by induction that we have constructed p n : X->X n such that (1) is satisfied. Consider the sequence X-^U X n -^% Cp n . One can show: KiCp n = 0 for i < n + 2, and π n + 2 Cp n ^ π n+1 X. Let i n : Cp n -• K(π n+1 X, n + 2) be the fundamental class of Cp n , constructed by including Cp n in a space of type K(π n+1 X, n + 2) formed by attaching cells to Cp n to kill its homotopy in dimensions greater than n + 2. Let k n be the composite Xn -^ Cp n -iΓ(7Γ w+1 X, w + 2) .
Let X n+ι = J5Ά:
Now there is a canonical null-homotopy of jp n -p n , and hence of k n >p n . Let p w+1 :X-+X w+1 be the lifting of p n given £/m null-homotopy. Clearly, p n+1 induces isomorphisms on homotopy through dimension n. A more involved argument shows p n+1 also induces an isomorphism in dimension n + 1, which completes the induction step. The advantage of this construction is the following: given 1-connected spaces with basepoint X and Y, and a map /: X-> Y, there are induced maps in the previous construction, which make all possible diagrams strictly commutative. In fact, assuming by induction that we have f n : X n -> Y n , we may set f n+1 = (/»,/«)> where f n has been constructed so that the diagram
commutes. We leave the details to the reader. The fact that we can get induced maps such that f n+1 has the above form for all n is necessary for applications of Lemma 2.2, and is not true, for example, of the induced maps constructed in [3] . Now consider spaces X and Y with given Postnikov systems, and a map /: X-> Y, which induces a map on the Postnikov systems of the above form. For example, by the previous construction, any map / where X and Y are 1-connected. We would like to be able to obtain a Postnikov system for Ef by applying E to the maps in the system induced by /. This is not possible in general. However, we can prove the following theorem. In case (ii), put (Ef) n = Ef n and p
E J = (pξ, pi) .
Consider the induced commutative ladder in homotopy.
An application of the five lemma to this diagram shows that in either case (i) or case (ii), π { (Ef) n = 0 for ί > n, and pξ f induces isomorphisms in homotopy through dimension n. Therefore, in either case, condition (1) in Definition 3.1 is satisfied. Now consider the diagram
From the bottom row we obtain the following exact sequence in homotopy.
Thus, for ί=£^ + lorw + 2, n { Ef n = 0, and
Now in case (i), π^/^cok π i+1 f for all i, and in case (ii), π^f 1k er 7Γ;/ for all i. Thus in case (i), Ef n is a space of type K(π n Ef, n + 1), and in case (ii), 2£/ Λ is a space of type K(π n+1 Ef, n + 2). So for (i), let /47 1 be the map (fej, &£), and for (ii) let fcjy be the same map. Then condition (2) where i : x 0 -• X is the inclusion of the basepoint. The induced map is just the inclusion of the basepoint at every stage. π n i is a monomorphism for all n, so that Theorem 3.1 says that a Postnikov system and ^-invariants for ΩX are obtained by applying Ω to the spaces and maps in a system for X, as is well known.
( 2 ) Let X be a space with a Postnikov decomposition. For any n 2^ 1, an ^-connective fibre space over X is obtained by applying E to the map p n : X->X n , in the given system for X. Using the obvious decomposition for X n , the induced map on Postnikov systems is just given by the maps in the system for X. π ά p n is clearly an epimorphism for each j. Thus, by Theorem 3.1, a Postnikov system for thê -connective fibre space over X is given by taking ^-connective fibre spaces over each piece of the Postnikov system for X. This is relatively clear in any event, and is intended only to be used in our main example, which is the following one. In particular, in the diagram
Then BU m is the classifying space for complex K-theory mod m. The cohomology of these spaces for m = p a prime is computed in [8] . Now a Postnikov system for BU-the classifying space for the infinite unitary group-is determined in [5] . BSU is a 2-connective fibre space over BU, so by (2) we know a Postnikov system for BSU. In [1] , the homotopy groups of (S 1 , BSU) # are determined. They are Z in odd dimensions (except 0 in dimension 1) and 0 in even dimensions. 7Ci(m, 1) is multiplication by m, and hence is a monomorphism for each i. Clearly, the induced maps are given by (m, 1) on each piece of the Postnikov system for (S\ BSU) , since such a system is given by applying (S\ -)' to a Postnikov decomposition of BSU by (1) . Thus, by Theorem 3.1 we finally obtain a Postnikov system and fc-invariants for BU m by applying the functor (L(m, 2) Mathematical papers intended for publication in the Pacific Journal of Mathematics should be in typed form or offset-reproduced, double spaced with large margins. Underline Greek letters in red, German in green, and script in blue. The first paragraph or two must be capable of being used separately as a synopsis of the entire paper. It should not contain references to the bibliography. Manuscripts may be sent to any one of the four editors. All other communications to the editors should be addressed to the managing editor, Richard Arens, University of California, Los Angeles, California 90024.
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